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In order to investigate the adsorption characteristics of organochlorine pesticides
chlorothalonil and dicofol with soil colors and regions for soils of an orange orchard, the
soils were sampled at 3 regions, respectively, among black volcanic, dark brown volcanic,
and brown nonvolcanic soils. Every soil has a higher clay proportion (49-75%) in soil tex-
ture and the organic carbon content and cation exchange capacity with soil decreased in
the following sequence: Black volcanic ) Dark brown volcanic > Brown nonvolcanic soils.
Especially those in black volcanic soils were much higher than others.

The retention time, quantitative detection limit, and extractian, efficiencies of
chlorothalonil and dicofol were 2.82min, 1.5ng/mL, 93.6% and 3.64min, 4.5ng/mL, 94.
2%, repectively.

The Freundlich constant, Kd, was higher in dicofol compared to chlorothalonil and in
the black volcanic soils that have higher organic carbon content and cation exchange
capacity. The Freundlich constant, 1/n, was in the range of 0.76-0.89 in the black vol-
canic soils that have a higher organic matter(16.4-19.8%), whereas it was in the range of
1.02-1.13 in the brown nonvolcanic soils that have a lower organic matter(2.4-3.4%), and
so it was considered that 1/n was dependent on the organic matter.

Key words : adsorption, Kd, 1/n, chlorothalonil, dicofol, black volcanic soil, dark brown
volcanic soil, brown nonvolcanic soil.
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Fig. 1. Sampling sites of soils in Cheju island for adsorption experiments of chlorothalo-

nil and dicofol.
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Table 1. Physical and chemical properties of the soils

Soil Texture

Soil H Organic Cation exchange
S Clay(%) Silt(%) Sand(%) Texture PR matter content(%) capacity(mg/100g)

S-1 75 7 18 silty clay loam 4.8 18.8 23.5

S-2 75 7 18 clay 4.5 19.8 24.8

S-3 75 7 18 clay 4.5 16.4 20.8

S-4 73 5 22 clay 4.6 7.8 12.2

S-5 62 6 32 clay 4.1 6.2 13.0

S-6 65 11 24 clay 5.1 4.3 12.6

S-7 49 8 43 sandy clay 54 2.4 9.5

S-8 76 5 19 clay 5.2 3.4 10.9

S5-9 62 12 26 clay 6.0 3.1 11.1

Table 2. Recoveries of chlorothalonil and dicofol in water

Pesticides Conc. (mg/L) Recovery (%)
0.01 96.5 = 5.8

chlorothalonil 0.1 93.8 = 7.5
1. 90.5 £ 3.8

0.01 97.8 £ 8.5

dicofol 0. 936 £ 5.6

1 90.5 * 3.8

*n=25

Table 3. Freundlich parameters for the adsorption of chlorothalonil and dicofol at each

soil

Soils chlorothalonil » dicofol _

Kd 1/n" Koc* Kd" 1/n" Koc?
S-1 40.7 0.76 373 66.1 0.76 606
S-2 41.7 0.82 363 83.2 0.83 723
3-3 25.1 0.85 264 33.1 0.89 348
S-4 10.5 0.93 233 11.2 0.95 249
S-5 7.2 0.98 200 8.6 0.93 453
S-6 4.1 1.14 164 7.8 0.99 410
S-7 2.3 1.13 167 6.5 1.06 464
S-8 3.6 1.04 182 10.5 1.02 404
S-9 3. 1.10 179 9.5 1.11 520

1) log q = log Kd + (1/n) log C

where g is the amount adsorbed(ng/g). C is the equilibrium concentration(ng/mL)

2) Koc = Kd/Foc

where Foc is the fraction by weight of organic carbon in the soil
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Fig. 3. Batch adsorption of chlorothalonil
by black volcanic(a), dark brown
volcanic(b), and brown non-
volcanic soils(c).
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